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Description 

[0001 ] This Invention relates to a diaper having a me- 
chanical fastener connprfsing a loop member. 
[0002] Japanese Patent Application Discfosure No. s 
1997-317 describes a female tape comprising a web 
substantially made of heat-sealable conjugated fibers, 
the web being formed with seating zones so that one 
surface of the web may be densified and the other sur- 
face may be formed with a plurality of loop elements. io 
[0003] The female tape described in this Japanese 
Patent Application Disclosure No. 1997-317 adopts 
heat-seateble staple fibers of eccentric core-sheath type 
having a length of 64 mm as the fibers constituting the 
web. With this construction, the fibers having their ends '5 
out of the sealing zones may readily fail off and cause 
napping in such region. As a result, the hook member 
may be easily separated from the loop member 
[0004] US Patent 5,256,231 and European Patent 
Application 0 341 993 both disclose loop element fas- 
tenors, comprising longitudinally arranged elongate fib- 
ers and bonding zones arranged in a series of parallel 
lines. 

[0005] It is an object of this invention to provide a dia- 
per having a mechanical fastener comprising a loop 2S 
member practically free from falling off of fibers and en- 
abling a hook member to be reliably anchored on the 
loop member. 

According to this Invention, there is provided a diaper 
having a mechanical fastener comprising a hook mem- 3o 
ber and a loop member adapted to be releasably en- 
gaged with the hook mernber, said loop member com- 
prising a basesheet having: a first plurality of continuous 
filaments extending on one surface of said base sheet 
substantially parallel one to another In a first direction, ss 
said first plurality of filaments being bonded to said base 
sheet abng at least a first pair of bonding zones extend- 
ing transversely of said filaments to form a first plurality 
of bop elements extending between safd first pair of 
bonding zones; and a second plurality of continuous fll- 4o 
amenta extending on one surface of said base sheet 
substantially parallel one to another In a second direc- 
tion said second plurality of filament being bonded to 
said base sheet along at least a pair of second bonding 
zones extending transver^sely of said filaments to form "fs 
a second plurality of loop elements extending between 
said second pair of bonding zones, characterised in that 
the first and second directions are substantially orthog- 
onal to one another. 

[0006] According to one p referred embodiment of this so 
invention, the loop elements are formed by the filaments 
rounding out above the base sheet between pair of 
bonding zones. 

[0007] According to another embodiment of this in- 
vention, the loop elements are bonded to the base sheet ss 
along at least a pair of bonding zones extending parallel 

to the filaments. 

[0008] According to still another embodiment of this 



2 

invention, the base sheet is divided at least in two sec- 
tions so that the filaments lying tn one of the two sections 
extend so as to intersect the filaments lying in the other 
section. 

[0009] According to a further embodiment o1 this In- 
vention, each of the filaments has a length of 1 - 30 mm 
as measured between the bonding zones. 
[0010] According to an additional embodiment of this 
invention, the filaments has a fineness of 0.5 ^ 60.0 de- 
niers and a basis weight of 20-150 g/m^. 
[001 1] According to still additional embodiment of this 
invention, each of the bonding zones has a width of 0.5 
— 5.0 mm. 

[0012] According to further additional embodiment of 
this invention, the filaments are obtained by deregister- 
ing a continuous filament two. 

[0013] Details of a diaper with a mechanical fastener 
comprising a loop member according to this Invention 
will be more fully understood from the description given 
hereunder with reference to the accompanying draw- 
ings, of which: 

Rg. 1 is a perspective view of part of a loop member 
for use with a diaper in accordance with the present 
invention; 

Fig. 2 Is a sectional view taken along line A - A In 
Fig. 1; 

Fig. 3 is a view similar to Fig. 1 showing a loop mem- 
ber for use with a diaper in accordance with the 
present invention; 

Fig. 4 is a perspective view of a disposable diaper 
In accordance with the present invention, adopting 
the loop member shown by Fig. 3; and 
Fig. 5 Is a sectional view taken along a line B - B in 
. Fig. 4. 

[0014] Referring to figure 1 , the loop member 1 Is of 
a rectangular shape defined by transversely opposite 
side edges la extending parallel to each other and lon- 
gitudinally opposite ends 1 b extending substantially par- 
allel to each other and orthogonally of the side edges 
1 a. The loop member 1 comprises a heat-sealable base 
sheet 3 and a plurality of heat-sealable continuous fila- 
ments 2 arranged on one surface of the base sheet 3 
extending one direction parallel one to another. 
[0015] With this loop member 1 , a plurality of bonding 
zones 5 are arranged at substantially regular Intervals 
between tha transversely opposite side edges 1 a of the 
loop member 1 substantially parallel to the filaments 2. 
Similarly, a plurality of bonding zones 8 are arranged at 
substantially regular intervals between the longitudinally 
opposite ends lb orthogonally of the filaments 2. Along 
these bonding zones 6, 6, the filaments 2 are bonded to 
the base sheet 3 so that these filaments 2 may partially 
round out above the base sheet 3 between each pair of 
the adjacent bonding zones 6 and thereby form a plu-> 
rality of loop elements 4a. These bonding zones 5. 6 
defines a plurality of loop-crowded regions 4 independ- 
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snt one from another. The filaments 2 paitially round out 
above the ba&e sheet 3 because these filaments 2 are 
initiaity layered and bulky and such f ilannents 2 are bond- 
ed to the base sheet 2 partially under pressure. 
[001 6] Bonding of the filaments 2 to the base sheet 3 
is performed using ultrasonic- or heat-sealing technique 
and along the respective bonding zones 5, 8. the base 
sheet 3 sealed with the filaments 2 together. As a result, 
the filaments 2 lose their initial forms and become filmy 
along the bonding zones 5, 6 while the bonding zones 
5 define compressed grooves. 
[0017] With this loop member 1 , when a hook member 
(not shown) formed with a plurality of hook elements is 
pressed against the loop member 4, the hook elements 
are inserted into gaps among the foop elements 4a and 
caught by these loop elements 4a so thatthe hook mem- 
ber may be anchored on the loop member 1 . The hook 
member may be pulled away from the loop member 1 
to disengage the respective hook elements from the re- 
spective loop elements 4a and thereby to separate the 
hook member from the loop member 1 . 
[001 81 There is no concern that one or more filaments 
might fall off from the toop-crov/ded regions 4 which 
might consequently become ftutfy unless the filaments 
are snapped or worn. This is for the reason that none of 
the filament ends exists in the loop-crowded regk>ns 4. 
[0019] The filaments 2 may have a length of 1 ~ 30 
mm as measured between each pair of the adjacent 
bonding zones 6. The length less than 1 mm would be 
too short to fonmthe loop elements 4a. The length larger 
then 30 mm would cause the loop elements 4a to be 
readily slacken, resulting in disengagement of the hooks 
from the loop elements 4a. 

[0020] A fineness of the filaments 2 may be in a range 
of 0.5 - 60.0 deniers. With the fineness less than 0.5 
deniers» a strength of the filaments 2 would excessively 
decrease, possibly resulting in breakage of the filaments 
2 as the hook elements are being separated from the 
loop elements 4a. With the fineness la^^gertha^ 60.0 de- 
niers, it would sometimes impossible to engage the 
hook elements with the loop elements 4a, depending on 
a size of the hook elements. 

[0021] A basis weight of the filaments 2 may be in a 
range of 20-160 g/m^. with the basis weight less than 
20 g/m2, a density of the filaments 2, i.e., the number of 
the loop elements 4a per unit area would be insufficient 
to ensure a reliable engagement between the loop 
member 1 and the hook member With the basis weight 
larger than 150 g/m^. a density of the filaments 2» i.e., 
a buikiness of the toop-crowded regions 4 would be un- 
acceptebly increased and the loop elements 4a would 
prevent the hook elements from being sufficiently Insert- 
ed Into the gaps among the loop elements 4a to ensure 
the firm engagement between the loop member 1 and 
the hook member. 

[0022] The bonding zones 5 as well as the bonding 
zones 6 may have a width L of 0.5 - 5.0 mm. With the 
width less than OJS mm, the filaments 2 would easily get 



out of the respective bonding zones 5, 6 and it is con- 
cerned that the filaments 2 might be peeled off from the 
base sheet 3 along the bonding zones 5. 6. With the 
width larger than 5.0 mm, an area ratio of the bonding 
5 zones 5, 6 to the loop member 1 would be too high to 
ensure a predetermined area over which the loop- 
crowded regions 4 should be formed on the loop mem- 
ber 1. 

[0023] The loop member 1 is not limited to that of the 

10 rectangular shape as illustrated but may be of the other 
shape such as of polygonal, circular or oval shape. It Is 
possible without departing from the soope of this inven- 
tion to bond the filaments 2 to the base sheet 3 only 
atong the bonding zones 6. It is not essential lor this 

IS invention that the bonding zones 5 and the bonding 
zones 5 should extend substantially pamllel to 'and or- 
thogonally of the filaments 2, respecth/ely. and this in- 
vention covers also the case in whfch these bonding 
zones 5, 6 extend obliquely of the filaments 2. 

20 [0024] Rg. 3 is a view similar to Fig. 1 showing anoth- 
er embodiment of the loop member 1 . According to this 
embodiment an entire area of the loop member 1 is di- 
vided in two substantially equal sections 7, 8. In the sec- 
tion 7, a plurality of filaments 2 extend st^stantlally par- 

25 allel to the bonding zones 5 and» in the section 8, a plu- 
rality of filaments 2 extend substantially parallel to the 
bonding zones 6. In the case of the loop member 1 ac- 
cording to this embodiment, the filaments 2 lying sub- 
stantially the section 7 extend orthogonally of the fila- 

30 ments 2 lying in the section 8 wherein the filaments 2 
are bonded to the base sheet 3 along the bonding zones 
5, 6. The particular bonding zones 5 substantially bisect- 
ing a dimension between the transversely opposite side 
edges 1 a defines a boundary line of these two sections 

35 7.8. 

[0025] Fig. 4 is a perspective view of a disposable dia- 
per 20 adopting the loop member 1 shown in Fig. 3 and 
Fig. 5 is a sectional view taken €ilong line B - B in Fig. 
4. Fig. 4 Illustrates two situations In which the loop mem- 

40 ber 1 and a tape fastener 12 are In engagement with 
each other and not In engagement with each other The 
diaper 20 Is provided on transversely opposite side edg- 
es of a front waist region 10 with the loop members 1 
bonded to a backsheet 14 by means of an adhesive 

^5 agent 15. On the other hand, the diaper 20 is provided 
on transversely opposite side edges of a rear waist re- 
gion 11 with the tape fasteners 12 having their proximal 
ends bonded to the baclcsheet 14. The loop members 1 
function as pieces of target tape for the associated tape 

50 fasteners 1 2. The respective tape fasteners 1 2 are pro- 
vided on their free ends with hook members 13 which 
are, In turn, fonmed with a plurality of mushroom-shaped 
hook elements 13a. As seen on the left hand of Fig. 5, 
these hook elements 13a are caught by the loop ele- 

55 ments 4a. 

[0026] In the section 7, the filaments 2 extend longi- 
tudinally of the diaper 20. Such arrangement Is effective 
to keep the loop member 1 and the hook member 13 In 
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firm engagement v/ith each other even tf the diaper 20 
put on the wearer's body is placed under tension direct- 
ed transversely o( the diaper 20, depending on move- 
ment of the wearer's body. 

[0027] In the section 8, the filaments 2 extend trans- 
versely of the diaper 20. Such an arrangement is effec- 
tive to keep the loop member 1 and the hook member 
1 3 In firm engagement with each other even if the diaper 
20 put on the wearer's body is placed under tension di- 
rected longitudinally of the diaper 20, depending on 
movement of the wearer's body, 
[0028] It is possible without departing from the scope 
of this invention to divide the loop member 1 In more 
than two sections. In this case, the filaments 2 lying in 
one of each pair of the adjacent sections preferably ex- 
tend so as to intersect the filaments 2 lying In the other 
section. For example, it is also possible to modify the 
arrangement of Fig. 3 so thai the filaments 2 lying In one 
of each pair of the adjacent toop-crowded regions 4 ex- 
tend so as to intersect the filaments 2 lying in the other 
loop-crov/ded region 4. 

[0029] Stock material for the base sheet 3 may be se- 
lected from a group consisting of a nomvoven fabric 
made of heat-sealabte fibers, a heat-sealable plastic 
film and a laminated sheet obtained from these nonwo- 
ven fabric and plastic film. Stock material for the contin- 
uous filament 2 may be selected from a group consisting 
of various kinds of deregtstered or opened tow formed 
by two-layer conjugated fibers of sIde-by-side type or 
core-sheath type and multilayer conjugated fibers of 
multi-core type or archipelago type whefefn the conju- 
gated fibers may be of. for example, polyolefine, poly- 
ester or poly amide. Each of the loop elements 4a formed 
by the registered tow preferably has one crimp/cm in or- 
der that the hook element can be reliably caught by the 
loop element 4a. 

[0030] When the filaments 2 are bonded to the base 
sheet 3 using the heat-seaiing technique as in the em- 
bodiment descrlbad herein, the continuous filament 2 
preferably comprises conjugated fibers of core-sheath 
type wherein its core Is formed by polypropylene fibers 
and Its sheath is formed by polyethylene fibers having 
its m.p. lower than that of polypropylene fibers. The fil- 
ament 2 can be bonded to the base sheet 3 by melting 
not polypropylene fibers but polyethylene fibers only 
and it Is not concerned that the filaments 2 might be 
snapped or worn In the bonding zones 6, 7. 
[0031 } Bonding the filaments 2 to the base sheet3 can 
be achieved also using a suitable adhesive agent such 
as hot melt adhesive or glue. When the filaments 2 are 
bonded to the base sheet 3 using an adhesive agent or 
glue, the filaments 2 as well as the base sheet 3 may 
be formed by material other than the heat-sealable ma- 
terial. 

[0032] The loop member according to this Invention 
enables the hook elements fomried on the hook member 
to be easily caught by the filaments on the loop member 
and thereby enables the hook member to be reliably an- 



6 

chored on the loop member, since the loop elements are 
formed by a plurality of continuous filaments. Neither 
falling off of the filaments from the loop elements nor 
napping on the loop member occurs as the hook mem- 
5 ber is peeled off from the loop member. 



Claims 

1 . A diaper (20) having a mechanical fastener com- 
prising a hook member (13) and a loop member (1 ) 
adapted to be reieasably engaged with the hook 
member (13). sakl loop member (1) comprising a 
base sheet (3) having: 

15 

a first plurality of continuous filaments (2) ex- 
tending on one surface of said base sheet (3) 
substamiaily parallel one to another In a first di- 
rection, said first plurality of filaments (2) being 
20 bonded to said base sheet (3) along at least a 

first pair of bonding zones (6) extending trans- 
versely of said filaments (2) to form a first plu- 
rality of loop elements (4a) extending between 
said first pair of bonding zones (6); and a sec- 
ond plurality of continuous filaments (2) extend- 
ing on one surface of said base sheet (3) sub- 
stantially parallel one to another in a second di- 
rection said second plurality of filament (2) be- 
ing bonded to said base sheet (3) along at least 
30 a pair of second bonding zones (5) extending 

transversely of said filaments (2) to form a sec- 
ond plurality of loop elements (4a) extending 
between said second pair of bonding zones (6), 
characterised in that the first and second di- 
35 rectlons are substantially orthoganoi to one an- 

other. 

2. The diaper (20) according to Claim 1 , wherein said 
first and second loop elements (4a) are formed by 

40 saki filaments (2) rounding out above the base 
sheet (3) between pair of bonding zones (5,5; 6,6). 

3. The diaper (20) according to Claim 1 , wherein said 
first and second loop elements (2) are bended to 

^ said base sheet (3) along at least a pair of bonding 
zones (6,6; 5,5) extending substantially parallel to 
said fi laments (2). 

4. The diaper (20) according to Claim 1 , wherein said 
so base sheet is divided at least In two sections (7, 8) 

so that said filaments lying in one of said two sec- 
tions extend so as to Intersect said filaments lying 
In the other sectton. 

S5 5. The diaper (20) according to C laim 1 , wherein said 
first and second filament (2) have a length of 1 - 30 
mm as measured between sakl bonding zones (5,5; 
6.6). 



55 
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6. The diaper (20) according to Claim 1 , wherein said 
first and second filaments (2) have a fineness of 0.5 
— 60.0 denlers and a basis weight of 20 - 1 50 g/n^. 

7. The diaper according to Claim 1, wherein each of 
said first and second bonding zones (5,5; 6,6) has 
a width of 0.5 ~ 5.0 mm. 

8. The diaper according to Claim 1 , wherein said flla- 
nnents (2) are obtained by dereglstering a continu- 
ous filament into two^ 



6. 



schnitt liegenden Fdden schnelden. 

\Anndel (20) nach Anspruch 1, wobei die ersten und 
die zv/eiten Fdden (2) zwischen den Bondzonen 
(5,5; 6,6) gemessen eine Lange von 1 bis 30 mm 
aufv/eisen. 

Windel (20) nach Anspruch 1 , wobei die ersten und 
die zwelten Faden (2) eine Felnheit von 0,5 bis 60,0 
Deniers und ein Grundgewicht von 20 bis 150 g/m^ 
aufwetsen. 



PatentansprOche 

1 . Windel (20) mit einem mechanischen Verschlu(5 mrt 
einem Hakenteil (13) und einem Schlaufentell (1), 
das losbar in das Hakenteii (13) eingreifen kann, 
vjobe\ das Schlaufenteit (1) eine Basislage (3) ent- 
hSft, die fo^endes aufwesst: 



7. Windel (20) nach Anspruch 1 , wobei die ersten und 
zwelten Bondzonen (5.5; 6.6) jeweils eine Breite 

15 von 0,5 bis 5,0 mm aufweisen, 

8. Windel (20) nach Anspruch 1, wobei die Faden (2) 
durch Auftrennen eines kontlnuiedlchen Fadens in 
zwet erhalten sind. 



eine erste Vielzahil kontinuierllcher Fdden (2). 
die auf einer FlSche der Basislage (3) Im we- 
sentlichen parallel zuelnander in eine erste 
F^htung vertaufen und entlang mindestens ei- 
nes ersten Paais querzu den FSden (2) veriau- 
fender Bondzonen (6) unter Bitdung einer er- 
sten Vielzahl an Schiaufenelementen (4a), die 
zwischen den Bondzonen (6) des ersten Paars 
verlaufen. an die Basislage (3) gebondet sind; 
und eine zwelte Vielzahl kontinuierllcher F&den 
(2), die auf einer Fidche der Basislage (3) im 
wesentlichen parallel zuelnander in eine zweite 
RIchtung verlaufen und entlang mindestens ei- 
nem Paar quer zu den Faden (2) verlaufender 
zweiter Bondzonen (5) unter Blldung einer 
zweiten Vielzahl an Schiaufenelementen (4a)» 
die zwischen den Bondzonen (5) des zweiten 
Paars verlaufen, an die Basislage (3) gebondet 
sind, dadurch gekennzelehnet, daB die erste 
und die zweite RIchtung im wesentlichen ortho- 
gonal zuelnander sind. 

2. Windel (20) nach Anspruch 1 , wobei die ersten und 
die zwelten Schlaufenelsmente (4a) dadurch gebil- 
det sind, daB sich die F§den (2) zwisciien einem 
Paar Bondzonen (5,5; 6,6) nach oben auswdlben. 

3. Windel (20) nach Anspruch 1 , wobei die ersten und 
die zweiten Schiaufenelemente (2) entlang minde- 
stens einem Paar Bondzonen (6,6; 5,5), die im we- 
sentftchen parallel zu den Fdden (2) verlaufen, an 
die Basislage (3) gebondet sind. 

4. Windel (20) nach Anspruch 1 , wobei die Basislage 
mindestens In zwei Abschnitte (7, 8) geteilt ist, so 
da3 die in einem der belden Abschnitte liegenden 
Faden so verlaufen, daf3 sie die in dem anderen Ab- 



Revendlcattons 

1 . Couche-culotte (20) pourvue d'une fixation m^cani- 
23 que comprenant un dl^ment d crochets (1 3) et un 

6l6ment ^ boucles (1 ) apte k €fbre accroch^ def a^n 
d^achable avec rsi^ment k crochets (1 3), ledit 6i^ 
ment 6 boucles (1 ) comprenant una feuille de base 
(3) qui oomprend: 

30 

une premiere plurality de filaments contlnus (2) 
s'^tcndant sur I'une des surfaces de ladite 
feuHle de base (3) sensiblement parall^lement 
les uns aux autres dans una preml&re direction, 

35 ladite premiere plurallt6 de filaments (2) 6Tant 

attach6e d ladite feuille de base (3) le long d'au 
moins une premiere paire de zones d'attache 
(8) s'Stendant transversaiement auxdits fila- 
ments (2) pour forrrrar une premldre plurality 

40 d*6ldments k boucles (4a) s*6tendant entre les 

zones d'attache (6) de ladite premiere paIre; et 
une deuxl&me pluralitd de filaments oontinus 
(2) s*6tendant sur I'une des surfaces de ladite 
feuille de base (3) sensiblement parall^lement 

43 les uns aux autres dans une deuxl^me direc- 

tion, ladite deuxifeme plurality de filaments (2) 
^tant attach^e k ladite feuille de base (3) le long 
d*au moins une paIre de deuxI6mes zones d'at- 
tache (5) 8'6tendant transversaiement auxdits 

so filaments (2) pour former une deuxi^me plura- 

lity d'^l^ments k boucles (4a) s'dtendant entre 
les zones d'attache (5) de ladtte deuxidme pal- 
re; earacteriaee en ce que (es premiere et 
deuxi&me directions sont sensiblement ortho- 

55 gonales entre elles. 

2. Couch e-cutotte (20) selon la revendfcation 1 , dans 
laquelle lesdrts premiers et dauxiemes elements k 
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boucles (4a) sont formes par Idsdits filaments (2) 
qui s'arTondtssent vers Textdrieur au dessus de la 
feuille de base (3) entre deux zones cfattache {5,5; 
6.6) formant une paire. 

5 

3. Couch e-culotte (20) selon la revendication 1 , dans 
laquelle lesdits premiers et deuxi^mes elements ^ 
boucles (2) sont attaches k ladlte feuille de base (3) 
le long d'au moins une paIre de zones d'attache (6, 

6; 5, 5) s'etendant sensiblement parall^lement io 
auxdits filaments (2). 

4. Couche^lotte (20) selon la revendication 1 , dans 
laquelle ladite feuille de base est dnns6e au moins 
en deux sections (7, 8) d'une manidre telle que les- 
dits filaments disposes dans une premf&re desdites 
deux sections s'dtend de manl&re A couper lesdits 
filaments disposes dans i'autre section. 

5. Couch e-cufotte (20) selon la revendication 1 . dans 
laquelle la longueur desdils filaments (2), mesurde 
entre lesdits zones d'attache (5, 5; 6, 6), est de 1 k 

30 mm. 

6. Couche-cuiotte (20) selon la revendication 1 , dans ^ 
laquelle fa finesse desdits premiers et deuxidmes 
filaments (2) est de 0,5 a 60,0 denlers, et leur poids 

de base est de 20 ^ 150 g/m^. 

7. Couche-culotte (20) selon la revendication 1 , dans so 
laquelle la largeur desdites premieres et deuxiemes 
zones d'attache (5, 5; 6,6) est de 0,5 & 5,0 mm. 

8. Couche-culotte (20) selon la revendication 1 . dans 
laquelle lesdits filaments (2) sort obtenus en d^sas- 3S 
sembtant un filament continu en deux composants. 
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